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Genetically modified foods are a controversial subject in today's society. They benefit the human race in many ways but they also pose many risks to the health of humans and the good of the environment.
It is crucial that we study the effects of transgenic crops on people and their surroundings before is it continued to be integrated into the world. There is currently not enough proof to ensure the safety of these genetically modified products. The possible benefits of these foodstuffs cannot be disregarded but the potential risks outweigh them. Some of these advantages include improvement of the economy, health benefits, better quality and flavor, increased yields and reduced pesticide use. Some risks of transgenic crops are harmful effects to human health such as carcinogenic concerns and the development of new allergens. There is also a fear of increased reliance on herbicides, harmful effects on non-targeted species, formation of new weeds and pests and the inability of humans to predict the consequences of using the substances. The methods used were research through different scientific journals and books regarding the use of transgenic crops.
Genetically modified foods are currently a controversial subject in our society. While transgenic crops can be beneficial to the human population, there are also many risks associated with them. Currently seventy to seventy-five percent of the foods we eat today have been in some way genetically altered (Brean, 2003) . Genetically modified foods are species whose genes have been altered to produce a desired outcome. They usually contain traits from foreign organisms that are artificially introduced to the recipient organisms. Although transgenic crops have proven to be beneficial to the human population, more tests and experiments need to be performed in order to assure the safety of genetically modified foods.
Genetically modified foods have been beneficial to society since their release. Those in favor of the use of transgenic crops argue that their benefits outweigh the potential risks. In many cases there is no concrete proof that genetically modified foods could have adverse effects on their consumers and their surroundings. This is why some scientists argue that production of transgenic crops should continue. Some groups may argue that genetically engineered products should not be approved or released in to the environment until adequate research is done to ensure the safety of these products. Val Giddings, the vice president for food and agriculture at the Biotechnology Industry Organization argued against this by saying that not having complete answers regarding the research being done on the safety of transgenic crops should not stop the approval of them (Hileman, 2002) .
Many arguments have been presented pertaining to the benefits of transgenic crops by researchers of this topic.
Scientists from Washington State University in collaboration with Japanese colleagues used genes in corn to increase the production of rice by using photosynthesis. Although this has not been released to the public, it could potentially increase the yields of rice production throughout the world (Lurquin, 110) . The increased yields could provide greater amounts of food to feed the population as well as stimulate the economy. This can be very important in third world countries where they are now struggling to produce enough food. It can help the economy because it increases exports and lowers the price of food. Genetically modified foods are not currently being produced on a large scale in third world countries, but there is the potential to do so.
The combination of genes can create food with higher nutritional value. This can also help third world countries by increasing the nutritional value of the food that is eaten by the population; therefore bettering their health and preventing malnutrition and the illnesses that are associated with it. Such is the case in Southeast Asia where the principle food source is rice and people do not have access to other nutritional foods such as carrots or peaches which are also a good source of vitamin A. In this area of the world there is a chronic vitamin A deficiency affecting seventy percent of children aged one to four years. One of the many consequences of this deficiency is blindness and one to two million deaths annually. Rice is a staple crop worldwide but it does not contain any vitamin A. In order to fix this problem, vitamin A was genetically injected into the rice greatly reducing the vitamin A deficiency in Southeast Asia and saving many lives (Lurquin, 113) .
Transgenic crops also have many medical benefits. Researchers are now adding nutrients to plants to prevent diseases, reduce allergens and toxins, and produce antibodies which can help to fight cancer, tooth decay, and heart disease. Scientists are also attempting to produce fruits and vegetables that contain vaccines for measles, hepatitis B, diarrhea, cholera and more (Brean, 2003) . Three recumbent strains that scientists have been able to produce by manipulating genes are human insulin, human growth hormone, and plasminogen activator, a medicine given to stroke victims. These strains would have never occurred in a natural setting (Lurquin, 60) .
Genetically modified foods also offer increased flavor and higher aesthetic value. With most genetically altered produce color is added and size is increased making the products more appealing to the consumers. By combining genes of different plants scientists are able to better the flavor of the products.
Genetic alteration also aids in the creation of stronger crops. With genetic modification many plants are able to sustain much harsher conditions such as cold weather, drought, and natural disasters. Crops with these characteristics can be planted in a wider range of environments, thus providing more food and income for the economy. Instead of exploiting the farm land currently in use, the uncultivable can now be used to plants crops. One example of this is the ability to make plants more resistant to cold. At both Michigan State University and University of California at Berkeley this has been done by inducing cold responsive genes into the plants (Lurquin, 123) .
Reduced pesticide use is yet another positive aspect of the genetic engineering of foods. By injecting and transferring pesticides into crops there is a smaller need to spray or dust crops for pesticides thus protecting the soil and the other organisms that are not harmful to the crops. An example of this is the virus resistant papaya that was created in Hawaii to resist an insect born virus, the papaya ring spot virus, which was decimating the papaya crops on the islands. They incorporated the anti-virus into the chromosome of the papaya making the fruit and future generations of papaya resistant to the virus (Brean, 2003) .
Although we can clearly see that there are many benefits of genetically modified foods there are also many problems associated with them. Some people believe that scientists are robbing God of his omnipotent privileges by tampering with the gene pool. Others worry about dangerous effects to the health of the human population, the creation of super weeds and greater dependency on herbicides. Also human errors in the production of transgenes and inability of scientists to predict the consequences of transgenic crops especially the harmful effects to non-targeted species and the disruptions of the processes of the ecosystems that may occur due to transgenic crops.
There are some people who believe that it is wrong to genetically alter organisms because it is taking away one of God's prerogatives. In a wellknown article published on June 1998 in the Daily Telegraph, biotechnologists were accused of robbing God of one of his rights by Prince Charles of Wales (Lurquin, 138) . Some people believe that scientists are not following their goal because of the relationships that they have with biotech companies With genetically modified food there are also many risks to human health. Scientists have pointed to the possibility of new allergens or carcinogens forming from transgenic crops. There is also a chance that there might be more toxins than expected in the plants causing harm to humans. The biggest concern right now in the area of dangers to human health is the idea of a new allergen. "…a novel protein-the protein coded by the transferred gene-in a genetically engineered plant may turn out to be a new allergen" (Hileman, 2002) . Right now scientists do not have a way to test for these potentially dangerous new allergens. If released into society people will have no way of knowing if they are allergic to these new allergens. Consumers will have no way of protecting themselves or not ingesting these toxic substances because they have not yet been identified. Another big threat is the fact that vitamin A and D, Calcium, and Iron can be toxic when too much is consumed. If certain genetically modified foods contain large amounts of these toxins, consumers may have no knowledge of this and could end up consuming dangerous amounts of these nutrients.
The possibility of the creation of new superweeds is another threat associated with the genetic modification of foods. If the crop created is highly invasive or has compatible relatives in the environment it is feasible that a new weed might be created. "…insect-resistant transgenic plants might be more likely to become invasive weeds than would the parental variety" (Marvier, 2001 ). This could occur because of a lack of natural predators or because of the invasiveness of a crop or its ability to become a weed. These wild weeds could be dangerous and potentially kill off native plant species (Hancock, 2003) .
Although some people may argue that transgenic crops will decrease the use of pesticides, it is also likely they will increase the reliance on herbicides. Once the use of herbicides is started with transgenic crops it would be hard to stop using them. People who believe that the development of herbicideresistant crops is a bad thing think that they will just prolong the dependence of hazardous chemicals by agriculture (Rissler, 15) .
With genetically modified food, there is a high risk for human mistakes. There is much room for error in the production of transgenic crops because of the many steps that are involved in their creation. There is a high chance of human error by foodstuff contamination when dealing with genetically altered products. The likelihood of error increases with each step that is taken to produce genetically modified food (Lurquin, 150) . One example of human error in the area of transgenic crops was what took place in October of 2000 in a number of Western states. Taco and tostada shells were contaminated with Cry9C Bt toxin that had been approved for animal consumption but not human consumption. All of these taco and tostada shells ended up being recalled so nobody was harmed but this error could have been harmful if humans had ingested these products (Lurquin, (150) (151) .
One of most controversial issues is the inability of scientists to predict the consequences of transgenic crops on the environment. Two areas of great concern are the harmful effects to non-targeted species and the disruption of ecosystem processes. Scientists may not be able to see the harmful effects that transgenic plants may have on the environment possibly because the effects are not currently visible. The outcome that these plants may have on the environment may not be apparent for several years. One example of this is the Mimosa pigra, or catclaw mimosa that invaded Australia. It started out as a minor weed and only started to expand and exclude other native plants after almost a century (Marvier, 2001) . Another example of this is the problem that occurred with the introduction of pesticides. Scientists and manufacturers considered pesticides safe when they were first released into the environment in the 1940s. It took twenty years for the dangers and risks of pesticides to surface (Marvier, 2001) .
The dangerous effect that transgenic crops may have on non-targeted species is another important topic to discuss. It is hard for scientists to predict the way new crops will react with every plant and animal in their new environment. It is quite possible that scientists could over look a species that could be harmed by a new crop. Also, the effects of the plants might move through food chains to animals or plants that at first glance seem to be quite distant from anything linked to the transgenic crops. Generally pesticides are not selective enough to only kill the target organisms but also end up affecting the non-targeted species (Rissler, 42 ). An example of this is the effect transgenic corn could have on the larvae of monarch butterflies. Recently, it has been reported that monarch caterpillars have been killed because they have fed off of the pollen of a certain strain of transgenic corn (Marvier, 2001) . It is important to research the effects that transgenic genes may have on these types of species in order to protect them.
Scientists may not foresee the effects that a certain transgenic crop may have on the ecosystem in which it is placed. One tiny change in an ecosystem can disrupt everything in the habitat. One example of this is the possibility of a transgenic crop transferring higher levels of Bt toxin than expected. The Bt toxin is a type of poison that is found in some forms of transgenic crops. These crops are believed to contain only very little amounts of this toxin but there is still a possibility that it could be transferred into the soil. This could harm earth-bound organisms which in turn could have an influence on the rates of decomposition and nutrient cycling in the ecosystem (Marvier, 2001) . If a new weed is created due to a transgenic crop there is also the possibility that it will greatly effect the environment. Putting a new species into an ecosystem could harm all the other species living there and scientists may not be able to see if this will occur before they actually test it.
Clearly, there are many benefits to genetically modified foods but there are also many risks. Although some may argue that we should proceed with the use of transgenic crops it would be better if we move forward with caution and be certain of the effects of transgenic crops. More research needs to be done on genetically modified foods and the effects that they have on humans and their surroundings before they are released into the environment. Testing regulations must be increased. If companies are allowed to assess the safety of their own products, like they currently are, there is a possibility that biases will arise and the benefit of the company will take precedence over the good of the environment. Companies need to prove that their products are safe by doing extensive testing. Scientists need to allow more time for transgenic crops to run their course in test environment situations in order to see the results. The health of the human population as well as the good of the environment must be considered before such potentially harmful species are released into our fragile environment.
Although the benefits of genetically modified foods cannot be overlooked, precautionary measures must be taken before transgenic crops take over the food industry. It is imperative that we consider the health of the human population as well as the good of the environment before we put such potentially harmful species into our fragile environment. More research and stricter regulations must be implemented in the process of genetic modification in order to assure the safety of our earth and its inhabitants.
